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Abstract 
It has been a long time since it was first suggested that there could be connections between brain function and 
educational practice.  Brain based learning theory focuses on using research about how the brain works and how 
teachers can use this knowledge to help students learn English quickly and efficiently. The aim of this study is to 
investigate the effects of brain-based learning in sophomore students majoring in Aircraft Repair & Maintenance on 
academic achievement and retention. This experimental study, which was designed as pre- and post-test control group 
model, was conducted at Civil Aviation Technology College in Tehran, Iran. The study lasted 16 weeks for a total of 
63 class hours. During the research process, the experimental group was administered a brain-based learning 
approach, while the control group was administered a traditional teaching approach. Analysis of post-test 
achievement and retention tests revealed a significant difference between the groups favoring brain-based learning. 
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  Learning is highly complex and despite the array of attempted theories: behaviorist, cognitive and 
affective it is still an unexplored field of language studies. Without a thorough knowledge of learning, all 
language teaching theories would most likely be doomed to failure. As we become aware of how we 
It has been more than 20 
 
* Maryam Haghighi Tel.: 00982772971; fax: +0-000-000-0000 . 
E-mail address: saintmaryam2010@yahoo.com. 
Available online at www.sciencedirect.com
© 2012 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of ALSC 2012
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
509 Maryam Haghighi /  Procedia - Social and Behavioral Sciences  70 ( 2013 )  508 – 516 
years since it was first suggested that there could be connections between brain function and educational 
practice. As the brain sciences make advances in our understanding of how the human brain functions, 
many educators are looking to findings from the neurosciences to inform classroom teaching 
methodologies (Tommerdhal, 2010). Brain-based learning theory focuses on using research about how the 
brain works and how teachers can use this knowledge to help second language students learn English 
quickly and efficiently (Thurber, 1980; Jensen1995, 2000). Brain-based learning emphasizes how the 
brain learns naturally and is based on what we currently know about the actual structure and function of 
the human brain (Caine, 1991). Brain-based learning focus on how the brain learns. Brain based learning 
includes accepting the rules of brain processing and organizing the teaching according to these rules in the 
mind for meaningful learning (Caine and Caine, 1994;1997 Caine, Geoffrey, Renate Nummela Caine and 
Sam Crowell, 1999). It is a concept which tells how fusion of the common sense, human experiences and 
brain researches produce useful tools and principles for classroom environment. It does not give us a map 
to follow. But it provides us to think the structure of our brain at the stage of making decision. We can 
make better decisions and reach much more students thanks to the knowledge of our brain. In short, brain 
based learning is to learn with the brain in our mind (Jensen, 2000). Nearly two decades have passed since 
Caine and Caine (1991) introduced twelve principles of brain-based learning and the implications of those 
principles for educators:  
1.1. Principles of brain-based learning 
1. Brain is a parallel processor. 2. Learning engages the entire physiology.3. The search for meaning is 
innate.4. The search for meaning occurs through patterning. 5. Emotions are critical to patterning. 6.Every 
brain simultaneously perceives and creates parts and wholes. 7. Learning involves both focused attention 
and peripheral attention.8. Learning always involves conscious and unconscious processes.9. We have at 
least two types of memory systems: spatial and rote learning.10. The brain understands and remembers 
best when facts and skills are embedded in natural spatial memory.11. Learning is enhanced by challenge 
and inhibited by threat.12. Every brain is unique.  
1.2. Why Brain Based Learning? 
asked by the people who have just heard about brain based learning is this: of course, every  learning is 
brain based but if we say only learning, people may not understand what we have said. People have a 
brain which is wonderful and has infinite opportunities. So, while we are implying the brain based 
learning, we are interested in understanding how the brain works best and how we can increase the 
learning at the highest level and tell these to people (Pool, 1997).Brain-based learning has been 
researched from a variety of positions. Testing the concept of brain-
r, 2003;), learning process and teaching methodologies 
(Hsueh-
(Erland, 2007), athletic training education (Craig, 2007), science education ( Konecki& Schiller, 2003;), 
theory (Arnold& Fonseca, 2004) , how to help a child learn (Prince, 2005), academic achievement in 
social studies (Duman, 2006), academic achievement and retention in science courses (Ozden&Gultekin, 
2008), reading comprehension (Soonthornrojana, 2007), has been at the center of many brain based 
studies done so far.  During the last two decades neuroscientists have been doing research on how the 
brain works by using  autopsies, experiments, and different types of scans -- MRIs, EEGs, PET and CAT 
scans.  
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Marshal Thurber was the first person who held a workshop on brain compatible strategies in June 
1980. The brain-based teaching revolution officially began 
Human Learning. This book invited readers to make links between what we know about the brain and 
how we teach. 
Following are some of the findings from brain research:  The brain is a complex adaptive system. The 
brain is a parallel processor. It can perform several activities at once. A complex and multifaceted task, 
learning should be approached in a variety of ways. Activity shifting and teaching around the wheel of 
learning styles stimulate thought and action in second language learner classrooms. The brain operates on 
both conscious and unconscious levels. To bring invisible, unconscious thought alive in the classroom, 
ESL instructors use reflection and metacognition, through questioning and application of learning. 
Learning involves both focused attention and peripheral perception (Ruggiero, 2000). When we learn, we 
engage both spatial and rote memory. Theories on long-term and short-term memory have been around 
since the 1960s. Caine and Caine (1994) refer to the neuropsychology of memory systems described by 
challenge and inhibited by threat. Teaching at a slightly elevated level, challenging but not impossible 
encourages our students to strive (Krashen: i+1, 1988). This means students have to be comfortable and 
stimulated to learn. According to Leslie Wilson, brain-based learning can be achieved by allowing 
students to work in pairs or groups, go to quiet places to reflect on ideas, work on creative projects and 
learn from a variety of resources.  
Research on brain based learning has been extremely prolific in the past two decades. Similarly, there 
has been a wealth of research on achievement and retention. These two areas have seldom been 
researched together. Although studies have looked at effect of brain based learning in areas such as math, 
science social studies and sports, one domain has been surprisingly neglected; language learning 
especially in higher levels. This study will examine the effect of brain based learning on achievement and 
retention of Iranian university student.  
2. The Purpose of study 
The aim of this study is to determine the effects of a teaching process based on the principles of brain-
based learning on academic achievement and retention of Iranian students. 
Concerning the above-mentioned aim, the following hypotheses are proposed: 
1. Is there a significant difference between the achievement of the group exposed to brain-based 
learning and the group exposed to traditional learning? 
2. Is there a significant difference between the retention of the group exposed to brain-based learning 
and the group exposed to traditional learning? 
3. Method 
This quasi experimental study was conducted in order to determine the effects of the brain-based 
learning on academic achievement and retention of Iranian students. The study was carried out with two 
intact classes. One of the classes was defined as the experimental group and the other as the control 
group. Both classes were tested before and after the experiment. 
3.1. Participants 
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The subjects were selected from among BA students studying at Civil Aviation Technology College 
majoring in Aircraft Maintenance & Repair. The participants were taking their Elementary and Pre-
intermediate courses. They had already passed four compulsory English courses at their university. The 
subjects were male, within the age range of 20 to 25 years. The participants in this study were 50 
intermediate students. They were intact groups of L2 learners from two classes (N=25) in which New 
Interchange 3 was taught as the course book.   
3.2.  Instruments and experimental process 
 Nelson test (200 A). 
 Interchange book 3 (Intermediate level). 
 Achievement test 
Each session consists of three phases: Pre-exposure activities, During class activities and After class 
activities (Jensen, 1998). 
3.3. The Teaching Model 
Time                                               
1.10%  -------------------- Before                                
  Prepare:   your learners. 
  Create:    an optimal environment                                                                         
 2.80%--------------------During                                                                                                                       
Engage:  learners by getting them vested emotionally with an attentional bias. 
Frame: learning to make it relevant, important, and compelling. 
Acquire: knowledge, skills, values, and experiences. 
 Elaborate: and deepen the learning through trial-and-error time, with feedback and active processing. 
Connect:  learning to other content,  processes, and self. 
3.10%------------- After                                 
 Settle: the learning with time for passive processing. 
 Rehearse And  Incorporate: by revising learning and using it. 
Teaching Model by Jensen (2005) 
4. Results 
In order to homogenize the participants of the study, a Nelson test was run. First, an Independent t-test 
was run to investigate the effect of brain based learning on achievement and retention of Iranian EFL 
learners. The hypotheses were tested through four kinds of available evidence: (1) Mean, (2) F-observed 
value, (3) Probability Level of Significance (4) Independent t-test. Table 1 
probability level of significance (Sig) at two degrees of freedom.  
Table 1. Levene's Test of Homogeneity of Variances 
 
F df1 df2 Sig. 
.291 1 48 .592 
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In order to compare means of the groups, a prerequisite assumption for mean score comparisons is that 
the two groups 
determines equality of variances between groups. The groups are equal in terms of their variances, if sig 
level of 0.05, it can be claimed that the groups under study enjoy homogenous variances. The reliability 
of the test was found to be .82. The mean scores and standard deviations of the grades obtained via post 
test and retention test administered to both groups were calculated. 
 The first research question which was aimed at exploring the effect of brain based learning on Iranian 
s which are displayed in Table 2.   
Table 2. Descriptive statistics for achievement 
 group N Mean Std. Deviation Std. Error Mean 
Achievement 1 25 14.3600 2.09921 .41984 
2 25 17.7200 1.17331 .23466 
 
As displayed in Table 1.2, the mean score for the experimental group is 17.72 and for the control 
group is 14.36 on the achievement test. Based on the mean scores, the experimental group outperformed 
the control group on the achievement tests. Therefore, there is a significant and meaningful difference 
between the experimental and control groups' performance on the achievement tests.  
In addition an Independent t test was run to find out where the difference between the two groups was 
statistically significant. The results are presented in Table 3 below. 
Table 3. Results 
  Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
  









Interval of the 
Difference 










-6.986 37.662 .000 -3.36000 .48097 -4.33396 -2.38604 
 
According to Table 3, observed t (6.9), critical t is (.28) and the degree of freedom is 48. Since the 
observed t is higher than critical t, it can be concluded that the null hypothesis brain based learning does 
not have any significant effect on achievement is rejected. Hence, brain based learning has a significant 
performance.   
After a three-week postponement period, a retention test was administered to test the second 
hypothesis, which claimed that the experimental group using the principles of brain-based learning 
approach would perform significantly better than the control group using traditional instruction on the 
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were calculated and the difference between the mean scores was tested running a t-test. 
 The second research question which was aimed at exploring the effect of brain based learning on 
s which are displayed in 
Table  4. 
Table 4. Descriptive statistics for Retention 
 Group N Mean Std. Deviation Std. Error Mean 
Retention 1 25 12.4400 1.78139 .35628 
2 25 17.3600 1.07548 .21510 
 
As displayed in Table 4, the mean score for the experimental group is 17.36 and for the control group 
is 12.44 on the retention test. Based on the mean scores, the experimental group outperformed the control 
group on the retention test. Therefore, there is a significant and meaningful difference between the 
experimental and control groups' performance on the retention.  
Table 5. T test for Retention 
  Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
  







95% Confidence Interval 
of the Difference 
  Lower Upper 
Retention Equal variances 
assumed 3.308 .075 -11.822 48 .000 -4.92000 .41617 -5.75677 -4.08323 
Equal variances 
not assumed 
  -11.822 39.444 .000 -4.92000 .41617 -5.76149 -4.07851 
 
According to Table 5, observed t is 11.8, critical t is .28 and degree of freedom is 48. Since the 
observed t is higher than critical t, it can be concluded that the null hypothesis brain based learning does 




The first research question which was aimed at exploring the effect of brain based learning on Iranian 
e statistics.  As displayed in Table 1.2, the 
mean score for the experimental group is 17.72 and for the control group is 14.36 on the achievement test. 
Based on the mean scores, the experimental group outperformed the control group on the achievement 
tests. Therefore, there is a significant and meaningful difference between the experimental and control 
groups' performance on the achievement tests. In addition an Independent t test was run to find out where 
the difference between the two groups was statistically significant. According to Table 1.3, observed t 
(6.9), critical t is (.28) and the degree of freedom is 48. Since the observed t is higher than critical t, it can 
be concluded that the null hypothesis brain based learning does not have any significant effect on 
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performance.The second research question which was aimed at exploring the effect of brain based 
an be probed through descriptive statistics.As displayed in 
Table 1.4, the mean score for the experimental group is 17.36 and for the control group is 12.44 on the 
retention test. Based on the mean scores, the experimental group outperformed the control group on the 
retention test. Therefore, there is a significant and meaningful difference between the experimental and 
control groups' performance on the retention. According to Table 1.5, observed t is 11.8, critical t is .28 
and degree of freedom is 48. Since the observed t is higher than critical t, it can be concluded that the null 
hypothesis brain based learning does not have any significant effect on retention is rejected. Hence, brain 
ntion.  The results clearly indicated 
M.Demirel(2009), who worked on the effect of brain based learning on achievement, retention, attitude 
and learning process in science instruction. The brain based learning activities applied to the experimental 
group have increased the achievement and attitude of student scores towards the lesson in at the basic 
level. Tokcan (2009), worked on effects of conditions on learning and brain. This study examined effects 
of the situations (for example: environment, stress, music, food, water, movement) on learning.  
6. Conclusion 
   This study explored the effect of brain based learning on achievement and retention in EFL 
classrooms of Iran. With the information gathered through quantitative method, this study confirms that 
brain based learning significant effect on Iranian EFL lea
tests among Iranian sophomore students. Therefore, we can conclude that FL learners who use brain 
based learning had a better achievement and retention. It should be noted that, studies of the brain based 
learning can help researchers and educators understand the critical role it can play in the learning process. 
One implication of the current study for language classes has to do with the brain based strategies that are 
used in class. Any measures that teachers can employ to enhance achievement and retention of learners 
such as integrating other brain based activities are considered as a valuable and effective teaching tool 
(Jensen, 2008). Generally speaking, when learners are taught with meaningful, active, thematic, 
 styles come into consideration; 
they feel more comfortable, self-confident and motivated in the classroom, which may in turn help them 
to gain success in achievement and retention. Thus, another pedagogical implication regarding the role of 
brain based learning may provide insight for educators, material developers and course book designers in 
order to further advocate the use of brain based learning strategies which increase 
and retention. Syllabus designers can use some components of brain based learning such as, 
memory/retrieval, learning styles, increasing attentiveness, and the role of emotion in learning. 
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